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I, James M. Mullin, hereby declare that: 

1. I am a citizen of the United States and reside at 17 
Orchard Road, Havertown, PA 19083. 

2. I received a B.S. degree in Biology from St. Joseph's 
College and Ph.D. degree in Physiology from the University of 
Pennsylvania. Additional details of my educational background 
are set forth in my Curriculum vitae, attached hereto. 

3. I have over 3 0 years of experience in the field of 
physiology, cancer research, and gastroenterology. 

4. I am the author or co-author of over 50 scientific 
articles on the subjects of gastroenterology and cancer 
research. A list of these articles is set forth in my 
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curriculum vitae, attached hereto. My current areas of research 
include the regulation of the barrier function of epithelia, and 
its failure in certain pathophysiological conditions. 

5. I am a co-inventor of the subject matter disclosed and 
claimed in U.S. Patent Application Serial No. 09/853,427, 
entitled "Early Diagnosis of Cancerous and Precancerous 
Conditions by Leakage of Signature Peptides and Carbohydrates 
into the Bloodstream" (hereinafter "the '427 application"). I 
understand that, claims 3-12 are rejected. 

6. I have read and am familiar with the Official Action 
dated June 17, 2003 in the x 427 application. I understand the 
nature of the rejections made by the Examiner concerning an 
alleged lack of utility and enablement. In particular, I 
understand that it is the Examiner's position that claims 3-12 
lack utility as the specification has allegedly failed to 
provide clear evidence of the correlation between sucrose levels 
in urine and precancerous conditions of esophageal mucosa in a 
patient. I also note the Examiner's position that claims 3-12 
are allegedly not enabled as the specification does not provide 
clear evidence of the correlation between these levels nor 
examples for practicing the claimed invention. As a co-inventor 
of the subject matter of the present application, I strenuously 
disagree with the Examiner, for the reasons set forth in the 
following paragraphs. 

7. As exemplified in the specification, my co-inventors 
and I have devised a method for diagnosing precancerous 
conditions in esophageal mucosa, e.g., Barrett's esophageal 
condition based on the levels of at least one carbohydrate, such 
as sucrose or mannitol, in a patient's urine sample. The 
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method may further comprise a biopsy examining tight junction 
(TJ) leakiness of an esophageal mucosal sample from the patient. 

8. Contrary to the Examiner's assertion, evidence showing 
the correlation between urine sucrose levels and precancerous 
conditions in esophageal mucosa, such as Barrett's esophagus, 
are provided in the specification as originally filed. As set 
forth at page 14, lines 17-33, sucrose is an excellent marker 
for TJ leakiness in the upper GI tract and defects in the 
gastric barrier result in the diffusion of undegraded sucrose 
into the bloodstream allowing for its subsequent quantitative 
appearance in blood and subsequently urine. It is also 
disclosed at page 8 that aberrant TJ or TJ leakiness is 
associated with tumors and transformation. Further experimental 
basis supporting and validating the correlation between elevated 
urine sucrose levels and Barrett's esophagus is provided 
hereinbelow: 

Sucrose Leak Data for Barrett's Esophagus Study: 

In order to study whether sucrose levels are elevated in 
urine in the presence of precancerous conditions of esophageal 
mucosa, such as Barrett's esophagus, patient volunteers were 
asked to drink a solution of 100 gms of sucrose in 200 cc of 
water at bedtime and any urine voided for the next 6-8 hours 
were collected for analysis of sucrose levels therein. Four 
patient groups, with two separate groups of "control" were 
employed in the study. Group A (first control group) includes 
15 patients who are not endoscoped. These patients are 
asymptomatic for reflux and are not taking proton pump 
inhibitors (PPIs) . Group B (second control group) includes 5 
patients who are endoscoped and visually free of Barrett's or 
other esophageal mucosal disorders or gastric mucosal disorders. 
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These patients are also asymptomatic for reflux but are 
appearing for endoscopy for other medical reasons, such as 
cancer screening (unusual for the upper GI tract) or dysphagia 
(hiatal hernia or Schatzke's ring). Group C includes 10 
patients who are endoscoped and found to be free of Barrett's or 
esophagitis (or gastric mucosal disorders) but are symptomatic 
for reflux. These patients are typically on PPIs for their 
reflux. Group D includes 10 patients who are symptomatic for 
reflux and found to also contain Barrett's metaplasia in their 
distal esophagus after endoscopy and histology. None of these 
patients, however, has esophageal cancer nor is dysplasia found 
within the Barrett's metaplasia. 

As shown in Table 1 and Figure 1, the two control groups 
overlap and show no statistical difference (P = 0.45, Student's t 
test, unequal equal variances) . These groups also show a fairly 
tight range of urine sucrose levels (17 to 86 mg) . The reflux 
(only) group (range of 21 to 118 mg) shows a slightly higher but 
statistically non-significant difference in urine sucrose levels 
than the two control groups. The Barrett's group (range of 39 
to 3 69 mg) , however, shows a small degree of overlap with the 
control groups (A and B) and the reflux only group (C) but the 
levels of sucrose present in urine are statistically different 
from both control and reflux only groups. 
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Table 1. Data Summary (Urine Sucrose Levels) 





Group A 


Group B 


Group C 


Group D 


N 


15 


5 


10 


10 


Mean 


66 mg + 13 mg 
+ 7 mg 


60 mg + 25 mg 
+ 11 mg 


82 mg + 42 mg 
+ 13 mg 


153 mg + 93 mg 
+ 30 mg 


Min 


41 mg 


17 mg 


21 mg 


3 9 mg 


Max 


86 mg 


80 mg 


118 mg 


3 69 mg 




Non Endoscoped Controls 
Endoscoped Controls 
Reflux Only 
Barrett ' s 

Number of Subjects 



Student t test data comparisons . 



A 


vs 


D 


P = 


0 


0016 
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vs 
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P = 
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050 
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vs 
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P = 
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042 
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vs 
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P = 
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P = 
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P = 
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Thesej data clearly d monstrate that elevated urine sucrose 
correlated with Barrett's esophagus, a precancerous 



levels are 



condition jin the esophageal mucosa. 
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I furjther declare that all statements made herein of 



my own 



knowledge jare true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
etatementsj and the like so make are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United Stajtes Code, and that such willful statements may 
jeopardize! the validity of the above-referenced application or 
any patent! issued thereon. 
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Statement of Research Interests 
James M. Mullin, Ph.D. 

My area of interest is in the regulation of the barrier function of epithelia, and its failure in certain 
pathophysiological conditions. This normally imparts a focus on the regulation of the paracellular 
pathway, and most notably its rate limiting step, the tight junction. This general interest comprises 
two distinct but interrelated diseases: chronic inflammatory states and cancer. For both programs 
this research encompasses studies at the molecular level using epithelial cell cultures, and studies at 
the tissue level utilizing colonic tissue from both animal models and human clinical specimens. 

In the project dealing with epithelial cancer, my interest has been in the mechanisms by which 
tumor promoting agents such as phorbol esters stimulate the development of tumors. Our cardinal 
finding here is that phorbol esters will increase tight junctional permeability through the activation 
of protein kinase C. This permeability increase extends not simply to salts and water, but 
macromolecules as well. We have recently demonstrated that protein kinase C activation can lead 
to 40-fold increases in the transepithelial passage of insulin and epidermal growth factor. The 
biological significance to this phenomenon resides in the innate polarity of epithelia, and the 
tendency of epithelial tissues to synthesize and secrete growth regulatory proteins into their luminal 
fluid compartments. Since growth factor receptors are normally localized to the basal-lateral or 
abluminal cell surface, the very high concentration of e.g. epidermal growth factor in urine will not 
affect the cell kinetics of the lower urinary tract. If however a preneoplastic focus of cells develop 
chronically leaky tight junctions, these cells will be under constant stimulation by growth factors 
entering their lateral intercellular spaces from the luminal compartment. We believe that this 
phenomenon is responsible for the promotional phase of many epithelial cancers. Our research is 
now focused on the exact protein kinase C isoforms which are involved in this leakiness, how far 
upstream protein kinase C is located in this overall signal transduction pathway, and the structural 
target proteins whose phosphorylation state is being altered thereby changing tight junctional 
permeability. We are also currently engaged in identifying the signaling pathway which acts in 
oppsition to protein kinase C, and maintains junctions in a relatively non-leaky state. 

The project involved in epithelial inflammation focuses on the transepithelial (paracellular) 
leakiness which the cytokine, tumor necrosis factor (TNF), causes in epithelial barriers. We have 
observed that TNF induces paracellular leakiness by engendering increased rates of apoptosis in the 
epithelium. However this leakiness extends only to relatively small molecules. Quite surprisingly, 
the apoptotic cells are never simply shed from the epithelium, creating holes in the barrier as they 
leave. Instead the apoptotic cells are normally phagocytized by their neighboring epithelia, assuring 
among other things, that actual holes never develop. Our research is now focused on the TNFR1 
receptor initiated signaling events that trigger increased motility in the cells surrounding the 
apoptotic sites, and the pathophysiological conditions such as ischemia which can forestall this 
process, thereby creating major leakiness which is both sustained and extending to large molecules. 
In addition to using cell lines such as LLC-PK1 and CACO-2, we are also using animal models 
such as the HLA-B27 rat and the DL-10 knockout mouse, as well as colonoscopy and surgical tissue 
samples from patients with inflammatory bowel disease. Our goal is to understand whether TNF- 
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induced signaling per se or the presence of a neighboring apoptotic cell is the triggering mechanism 
for the increased motility of the non-apoptotic epithelia, and whether the paracellular leakiness is 
occuring only at apoptotic sites or is more general across the entire epithelium. Beyond that we 
wish to determine which signaling elements downstream from the TNFR1 receptor (e.g. the TRAF2 
vs the FADD pathway) are involved in these changes in barrier function. 

In summary, both projects are well suited to my overall desire to conduct molecular research with 
direct clinical application, and be able to personally "move" that research from the cell culture level 
on through to patient-based research. Understanding the paracellular permeability changes 
accompanying carcinogenesis and chronic inflammation in epithelial tissues, should deliver up new 
diagnostic as well as therapeutic approaches to these diseases. 
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